This paper investigates the combined effects of radiative heat transfer and a transverse magnetic field on steady flow of an electrically conducting optically thin fluid through a horizontal channel filled with porous medium and non-uniform temperatures at the walls. Closed -form analytical solutions are constructed for the problem. The results are discussed quantitatively with the aid of the dimensionless parameters entering the problem.
INTRODUCTION
The flow of fluids through porous media are encountered in a wide range of engineering and industrial applications such as in recovery or extraction of crude oil, geothermal systems, thermal insulation, heat exchangers, storage of nuclear wastes, packed bed catalytic reactors, atmospheric and oceanic circulations. Comprehensive literature on buoyancy induced flows can be found Nield and Bejan (2006) .
The study of flow of electrically conducting fluid, the so-called magneto-hydrodynamics (MHD) has a lot of attention due to its diverse applications. In astrophysics and geophysics, it is applied to the study of stellar and solar structures, interstellar matter, and radio propagation through the ionosphere. In engineering, it finds its application in MHD pumps, MHD bearings, nuclear reactors, geothermal energy extraction and in boundary layer control in the field of aerodynamics. A survey of MHD studies could be found in Crammer and Pai (1973) ; Moreau (1990) . For example, Raptis et al. (1982) analyzed the problem of hydromagnetic free convection flow through a porous medium between two parallel plates; while Kearsley (1994) studied problem of steady state Couette flow with viscous heating. Makinde and Osalusi (2006) considered a MHD steady flow in a channel with slip at permeable boundaries.
More recently, many researchers have focused attention on MHD applications where the operating temperatures are high. For example, at high temperatures attained in some engineering devices, gas can be ionized and so become electrically conducting. The ionized gas or plasma can be made to interact with the magnetic field and alter the heat and friction characteristics of the system. It is important to study the effect of the interaction of magnetic field on the temperature distribution and heat transfer when the fluid is not only electrically conducting but also when it is capable of emitting and absorbing thermal radiation. Heat transfer by thermal radiation is important when we are concerned with space technology applications and in power engineering. Thus, Grief et al. (1971) obtained an exact solution for the problem of laminar convective flow in a vertical heated channel within the optically thin limit of Cogley et al. (1968) . Makinde and Mhone (2005) investigated the effect of thermal radiation on MHD oscillatory flow in a channel filled with saturated porous medium and non-uniform wall temperatures. Kumar et al. (2010) considered the problem of unsteady MHD periodic flow of viscous fluid through a planar channel in porous medium using perturbation techniques. Narahari (2010) studied the effects of thermal radiation and free convection currents on the unsteady Couette flow between two vertical parallel plates with constant heat flux at one boundary. Israel -Cookey and Nwaigwe (2010) considered unsteady MHD flow of a radiating fluid over a vertical moving heated porous plate with time -dependent suction.
In this present paper, we investigate the combined effects of thermal radiation and transverse magnetic field on steady flow of electrically conducting optically thin fluid through a horizontal channel filled with saturated porous medium and non-uniform wall temperatures. Following Cogley et al. (1968) and assuming that the fluid is optically thin with relatively low density, then
MATHEMATICAL ANALYSIS
where α is the mean radiation absorption coefficient. In order to simplify the problem, we introduce the following non -dimensional variables and parameters Using Eqs. (4) and (5) The problem posed in Eqs. (6) and (7) are coupled nonlinear partial differential equations. Closed -form solutions are herein deduced. We begin by solving the energy equation (7) The velocity profile for various values of the material parameters are plotted in Figures 2 -4 . It can be seen that the fluid velocity profile is parabolic with maximum magnitude along the channel centerline and minimum at the walls. It is interesting to note that, the fluid velocity of the fluid decreased with increases in the magnetic field, radiation and porosity parameters. Similarly, the magnitude of the skinfriction decreased with increases in the material parameters (see Tables 1 and 2 ).
In Figure 5 , we present the behaviour of the temperature profile, ) (η θ for various values of the radiation parameter, F. It is observed that the temperature profile increases with minimum at the lower plate and maximum at the upper plate. However, a general decrease in the fluid temperature profile within the channel is observed with increase in the radiation parameter. From Table 3 , it is observed that the effect of increasing radiation is to increase the magnitude of the rate of heat transfer (Nusselt number). 
CONCLUSION:
In conclusion therefore, the problem of steady hydromagnetic flow of an optically thin viscous fluid through a horizontal channel filled with porous materials is affected by the magnetic parameter, radiation parameter as well as the porosity parameter. Generally, our results show that increasing magnetic field, radiation and porosity parameters reduced the velocity and temperature profiles as well as the shear stress at the wall while increasing radiation parameter causes an increase in the magnitude of the rate of heat transfer. Raptis, A., Massias, C., Tzivanidis, G (1982) , Hydromagnetic free convection flow through a porous medium between two parallel plates, Phys. Lett. 90(A): 288 -289. 
